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#02 0 0 4 - 0 6 1 2 7 3 : 1/E 

w^M^iea 

ISImW- (Saccharomyces cerevisiae) T?*> 4 MM 1 X« 2 *t»©3*K«g* 
«»Lfcif«55 (?) 3 *>n^» (*«IWWS«tWt4v»|«) *** 

[I |5Sa^os-i^^7 r ^ v - **** >**-**^™«***«*a 

(Saccharomyces cerevisiae) "C* * MM 4 Xii 5 

*n f * *« ***** ^7T5v-t^^t- * jte^a**^«a^ * * - 1 

[;J;M^ MM 7 fS«W^-&o 
ISffiiLft (Saccharomyces cerevisiae) t^i*fl7Hl OvWlSC 

tamo* * u - - > 
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[0 0 0 1 ] 
[0 0 0 2 ] 

[0 0 0 3] 

[0 0 0 4] 
[0 0 0 5] 
[0 0 0 6] 

*£tLTV>& :#M¥5 - 2 9 4 9 9 5 ) 0 £<bK> #It:«2 (#i¥9 

- 1 2 4 4 1 1 ) -ef±, v^^^«I^P^ij60fci6O7T^T h l^~>><7>^ U-->^ 

V 3f ^ > O^CO^ * H P L C "CffSRt" * ^"fe^sS* $ ttT o 
[0 0 0 7] 

— ^l^OT^^^'fcA*^ L-C^^nTV^7^-;V^n-;i/phenylpyrroles 
„ S>#;HJ?3rW 5 Kdicarboximides, ^#f|l^f bit* aromatic hydrocarbons <DmM<D 
ftfB&OffitJffrh (3t&tfrXWt2 - 7 iPillonel and Meyer, 1997; Zhang et al., 1999 
; Fujimura et al., 2000; Ochiai et al., 2001; Ochiai et al., 2002; Oshima et al. 

, 2002) , <D&wm*&Wi#}BM<o*- / fv y^mmm^m^^f-vy^i--^ (o s 

-1^-y'y 7 5 'J — ) Xh2> ^ h^l^^ttoo^^o 

[0 0 0 8] 

mWXm 1 1 #W¥ 5-294995 
[#lf » 2 ] 9 - 1 2 4 4 1 1 

imm-xmi] ^mmm^mm *»g 1 9 9 5^3 n 3 0 eu p. 7 s 3 - 7 s 
4 

[##tr^Ot£2] Pillonel, C. , and Meyer, T. 1997. Effect of phenyl pyrroles o 
n glycerol accumulation and protein kinase activity of Neurospora crassa. Pe 
stic. Sci. 49: 229-236 

[#N#fF:£St 3 ] Ochiai, N. , Fujimura, M. , Oshima, M. , Motoyama, T. , Ichiishi 
, A., Yamada-Okabe, H. and Yamaguchi, I. 2002. Effects of iprodione and flud 
ioxonil on glycerol synthesis and hyphal development in Candida albicans. Bi 
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osci. Biotechnol. Biochem. 66: 2209-2215. 

immXm*) Zhang, Y., Lamm, R. , Pillonel, C. , Xu, J.-R., and Lam, S. 19 
99 The hyper-osmotic stress response pathway of Neurospora crassais the tar 
get of phenylpyrrole fungicides. Proc. 20th Fungal Genetics Conference, Asil 

omar, USA, p. 72 . 
[##It»5] Fujimura, M. , Ochiai, N. , Ichiishi, A., Usami, R. , Horikosni 
K and Yamaguchi, I. 2000. Sensitivity to phenylpyrrole fungicides and ab 

normal glycerol accumulation in os and cut mutant strains of Neurospora eras 

sa. J. Pestic. Sci. 25: 31-36 
mm^XMQ] Ochiai, N. , Fujimura, M. , Motoyama, T. , Ichiishi, A., Usami, 
R Horikoshi, K. , and Yamaguchi, I. 2001. Characterization of mutations in 
the two-component histidine kinase gene that confer fludioxonil resistance 

and osmotic sensitivity in the os-1 mutants of Neurospora crassa. Pest Manag 

. Sci. 57:437-442. 

[mm ^ 7 ) Oshima, M., Fujimura, M. , Banno, S. . Hashimoto, C. , Motoyama 
T., Ichiishi, A., and Yamaguchi, I. 2002. A point mutation in the two-comp 
onent histidine kinase Bc0S-l gene confers dicarboximide resistance in field 
isolates of Botrytis cinerea. Phytopathology, 92, 75-80. 

Lint* »«] 

fc^co» * atari- i £ o * ^MMHfc^r% * . *r W * * ^ - - > * - 
[mm *#ft-t a *> 

3t«K *«w fc -r * * * * u - - > ^-t * - * ^ w *■ > 

^;V_-/ (7^^;vt°n-;Vphenylpyrroles, v^V^K* W 5 Fdicarboximides, 
^t7X*aromatic hydrocarbons) (01) 7 t^** * "I 

m^Kj^^^y^*^— if (os-it/775'j-) fc^LfcWft^^fca-fc^E 
J* ° * u - - y rismt. fsmmmnx* y - - > ^ >~ *» ra*icffl v> * c t 
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* - t * * <7) * & <n J&M 1 
SBftKttffi^BNfr (Saccharomyces cerevisiae) fc^lf & t § S o 

>7 h , ximtt* h ^ffl mum* * v - - y m&tf&s^ ° 

[0018] , 

#IK)Ii^Ltl±> 7^-;vt!n-;V(phenylpyrroles) LT7^yt^V-^ (.Mud. 
ioxonil) k^x>t>n^;V (Fenpiclonil) ***** W * K 
es) LT^ny^y(iprodione)&l^>^ny^ Xvmclozolin)^ 3fcl>k^Kte 
Kft*X (aromatic hydrocarbons) kLtli^nn^ (Chloroneb) RO' P C N B <b *i 

[0 0 2 0] 
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[0 0 2 2 ] 

V^V-^ - K.*>f ^fcfcfcfc^o/W yij ? Klk^fy^^t-t'^^ (112) 

(Ota, I. M., and Varshavsky, A. 1993. Science 262: 566-569.; Urao et al. 1999. 

Plant' Cell 11: 1743-1754.,; Pott et al., 2000 Fungal Genet. Biol. 31: 55-67.; Vi 

rginia et al., 2000 Curr. Genet. 37: 364-372.; West and Stock, 2001 Trends Bioch 
em. Sci.26: 369-376.) „ 
[ 0 0 2 3 ] 

[0 0 2 4] 

ttN-**1«K92T5yBIOj|fcl3 3gLR^J*6o»ofcv^4^*»o (03) (Alex et al 

.. 1996; Schumacher et al., 1997) 0 tOiUWIt^^^i^ 
^-j-_-tf (Os-1-9-^7 7?'J-) liW *V»fc t>3MS (Pyricularia oryzae : 7n^-ffl:lt«.Ma 
gnaporthe grisea) ^Aspergillus nidulans^O**&£***-*-£W Oft***) ^ L 
*|o*oTV>4v> (Alex et al., 1996 Proc. Natl. Acad. Sci. U S A 93: 3416-342 
1.; Schumacher et al., 1997 Curr. Microbiol. 34: 340-347.; Alex et al., 1998 Pr 
oc. Natl. Acad. Sci. USA 95: 7069-7073.; Nagahashi et al., 1998 Microbiology 144 
: 425-432.) 0 
[0 0 2 5 ] 

0s-l^OT#^a^WJ^^»^*^^#^-^^ Tv ^° «^ MfiRKU 
«&l»-e*«*#fc*5V>Tt±. &*^A9Kffia*^*afcfc***>&i*- Nik-l/Os-l^-7-7 
T?>J-li?ftUv». «ictf, S. cerevi3iae^^v^TI±^y^ABE^***3fe§*tTV> 

i:;fi;y^t-l?li^^*f, Os-lt/7 7 5 V -<Di><DtJ,±m%&W 
»«r»otO (Slnl, H3#M) Tr*& (Slnlti, N5|e»ffli06O0T 5 ^ BftU > *«P 
2oOlsa:®»*^^) o L^L&a*^ MP^v^J:C, ^tl<7)0s-lt7 7 
^ 5 ij _ (7 ) W fg||tf)T«Sflt m^S#Saccharomyces cerevisiael? 6 # < 3 s *® 
t-CV^ (H4) (Maeda et al., 1995 Science 269: 554-558; Posas et al., 1996 Ce 
11 86: 865-875.; Fuj imura et al., 2003 Biosci. Biotechnol. Biochem. 67: 186-191 
(2003).) o 

y 77 5 ij - t^f-^y^-^t^T-HIKl (DDB J /EMBL/ GenBank accession number ABO 
41647) " TH'*** fcfOOs-1^77 T 5 U -it^nik-l/os-1 (Proc. Natl. Acd. Sci. vol 
93 pp 3416-3421) , Botrytis cineralil^O <75Bc0S-l (Phytpathology, 92,75-80) , 
ij y y^ftft*0 4 (7)C0Sl/CaNIKl (Proc. Natl. Acad. Sci. USA, 95, 7069-7073) £W 4 

£ <h ;6 S "C § •£> o 
[0 0 2 8] 
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0s- 1 OT«oflMMsjt* {*\zx*-*J>V>mm**>'\*K* Y**** 1 '* 

MAPKKK, MAPKK, MAPkinase^ h & & «8H£$ft#) x. * L V» 0 

fcUTSakl, lttPkina8efcL-CHogl*rtfefl9fc*-r*«^W^ WfcffAfc 

Os-1-9- 7* 7 r 5 V - JR -T <§> itfS^ #0 x. tfHIKI l± , « jtfe^- £ SA"t * 

##^»Ai-*OT?*tLtf, pYES2. P YEp51> YEp62, pBM150, pLGDSD5, pAM82, pYE4 
. pAAh5> pMA56, pAH9/10/21. pMA230, pMA91. pG-l/2^£Jl V>£ i # * o 

Wx.(f, ^©?F«tliSf Vf«>Afe (Ito et al., 1983 J Bacteri 
ol. 153:163-168.) *fflv^£J:WiSo 
[0 0 3 2 ] 

(Vr U) os-i-9-^7r 5 v -mttm%^? * -xm^rMm^LrmMZfrfzw* 

[0 0 3 4] 

[ii] ^mm<Dmmmmxnmmmnit^^ , 

( l ) Os-19-^7 t5'J -ttec^fc * WmzL 

[0 0 3 5] 

(3) -jfeisiigiM^ os-i-9^7t ^ 'j-aCTrnMna^a^ 3 '^ 

J 0 0 3 6 1 

t±£*&X-c * o x & |wi# * y - - v ^ & b# ^ o 
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[0 0 3 7] 

m 1" & ^ > Jl £n <?>M: <£> "ewtii'J ir & - 1 § & 0 

[0 0 3 8] 

( i ) -7°V- hfe 

0s-1^77 r ^ V -Mc^m^ ^ -"C^SSK^ tTt^SlE^fc ^ > Yu-)Vmm 

zm.m%mmk, wx.&> io 7 mm/mu io^mbmu io*mmMu %.Tfio 4 mm/mit%& 

, 3 0 0B#|»T\ UM^lt. 48^P>72l$ffi^ J&«i&£{i25° C-37° C. Jtffcfclte, 3 0 
V -eigm U -7 V - Y n& Os-l^ f 7 r 5 V - afcT-HS^Stfeg!®^ kavhn- 

[0 0 3 9] 

(ii) 

^X«ISWItl^f4^^-tf^^^!l^ii\ ODe oo=0. OUC* * J; n Klwk&o MU, 

ii\ 27° c -emm, mt^-mmL, 160 rpm-emmmti u atwiwt* 

«b> — 5£f$raiBJffiK 05tCI4 3> Fn-;Vif©WFI© + - 5 0 %B#ra<7>$EHl*l<7>— 
^li#RgF^^OD6oo £fHIfl-r3o 3>hn^f*iUATCC 2 0 1 3 8 8^^ 
-pYES2&^KiE&Lfc&<P£fflv*;fc^l::{±, 3 l$fflWHI*"CQD6 0o fctHM"*" & » 

y*y r<v -Mi^mMmm^^-ummK 2 0 5 0 %ja±, sek 

[0 0 4 0] 

(iii). ^•WWft^T'l'-T^ >^L/c7°V- h JfC*— ^ — 7*-f X * L#.£ £ 
tia^g^L, 30° ceBETiMM* U Bt^ti ^^Wiaihf^^Mi-^o 

t^^J: «9 fludioxonil t iprodione^ov^T{4> 7#'*>#l£ (Ochiai et al., 2 
001. Pest Manag Sci. 57:437-442.) >f * v> *>^ffi^^ & , % > *J y&WtimWC 
andida albicans (Ochiai et al., 2002. Biosci. Biotechnol. Biochem. 66: 2209-221 
5.) > Alternaria alternata (Dry et al., 2004. Fungal Jlenet Biol. 41:102-108. ) 
fci3V> , rf±0s-l-9-y7 7 5 V —&9 -Yv h -Cafe* £ ii^^i^^ tLTV^ Q iW&e, 
*^ffi*<?)0s-lt^7T5 >; -*«fl9fc LT±ifi^£T**V -^>^£ti 

xag^ffia, ®i\ 0s-ity77 5v-^tt^io^l^Lt^^ m^x^is 

[0 0 4 1] 
[0 0 4 2] 
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mi] 



$1 F 



£. rere.visiae strain 

ATCC201388 

ATCC4002724 

ATCC4O01561 

ATCC4005271 

ATCC400Q993 

cdc25H 



genotype 



origin 



MATi\ his3A\ leu2A0 meil5&0 uraSAO 

//^7AofATCC201388 

ssklAof ATCC201388 

5reiiAofATCC201388 

sh2A ofATCC201388 

MAT* ade2~101 h\s3~200 leu2-3 112 Iys2-80J lrpl-901 
ura3-52 cdc25~2 GaP 



ATCC* 

ATCC 

ATCC 

ATCC 

ATCC 

Stratagene 



plasmid 




lnvitrogcn 


pYES2 


2jim URA3 


P YES2-H1K1 


H1K1 in pYES2 


this study 


pYES2-hikl.-H736V 


hihl-H736V in pYES2 


this study 


P YES2-hikl-D1153E 


/z/^DJ/53Ziin pYES2 


this study 


pCLA 


CENLEU2 


this study 


pCLA-SSKl 


SSK1 in pCLA 


this study 


pCLA-HOGI 


HOG1 in pCLA 


this study 


pSos 


2|im LEU 2 


Stratagene 


pSos-SSKl 


SSK1 in pSos 


this study 


pSos-YPDl 


YPD1 in pSos 


this study 


pMyr 


2\im URA3 


Stratagene 


pMvr-HIKi 


H1K1 in pMyr 


this study 


* ATCC, American type culture collection 



(Sambrooket al., 1989 Mo 1 ecu ar CI 
oning: a Laboratory Manual, 2nd ed. . Cold Spring Harbor Laboratory^ress Col d S 
pring Harbor, NY.) 0 ********** 30° ff^g* 

% yeast extract, 2% peptone, 2% glucose) *ffiv>, «^%i&ttA^U^S***** 
mv'/JsD (0.67% yeast nitrogen base w/o amino acids. 2% glucose. IX dropout solu 
tion (Clontech) ) **VM±SG (0. 67% yeast nitrogen base st/o ami nc > acids, 2/ogal 
Q , tn „ p io /n ra ffinose, IX dropout solution (Clontech) ) £J§Wc 0 7 ^ hSMt^ 

S^ 2 %^ 

amaet al.. 1998 Biosci. Biotech. Biochem. 62: 564-566.) ^»b«Lt 



[0 0 4 4] . ^ m . 



L/GenBank accession number AB041647 ; 1 ) *^%VmSS 

OBamHIfflttfctfAU pYES2-HIKl*#fco pYES2-HIKl fiGALl promoter^® TTHiklO 

"i = -£***«fcLfc*^ (SDAUra) . ^9*^*^*%"** 

£c4#?*h-*****^fc**w (sc/-ura) t^o/. 0 wmofmmmm 

ffifiE#2 005-3030862 
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StVf-^AiSfe (Ito et al., 1983 ibid) *JBv»fc 0 
[0 0 4 5] 

»J iSStHi tt , ^ V - h ± "C k fft#*« k: J: ij ##f L o 7° V - h "C o 3g* O & 
5ml SD/-Ura-e— lft«r*fif*L, *1U 10ml SG/-UraT?ife*§* U 10ml SGAUra e8l$W 
*<blOI$mi&*Lfcfcfc, ODeoo^IUSU 10 7 ,«/mK 10 6 «/ml, 10 5 lffiWml, 10 «B 
Jfe/mHiWlU «»£}jn;L£SG/-Urayi/-- h_tK5ml1*ojj8jT L, 60H5Wb240l$ 
Mi&36Lfco *Jr£\ 5 ml SDAUraT?— Bfcf&Jg* U ilU 10 ml SGAUraT? 

ifei£U 10 ml SGAUra^8R#M^10H#TO*L*:^K, ODeoo fcilteU #®^J*^ 
tfSG/-Ura^50 ml Aofc300 ml 9* 3 £ODeoo-0.01lwfc& J: } fcjjq&fco 27° C 

160 rpm"«®«9 U 12, 15, 18. 21, 24. 33, 36, 39B#|imfc"* > "fV > 7 U 0D 6 

[0 0 4 6] 

y7A^(;0 s -itr7 r5'J -<7)t^^v> d r^---lf *^ftV^ffi^#«S. cerevisia 
e^. ^^V4*>ifft*©0s-lt^7r5 V -<7>H^f-v> d r^-^Hikl£pYES2-HIKl 
iiXtii^i l9GALlpromoterOtlJ«ITT-|&^$-*/c (H5A) o GAL1 promoterOft 
SUN^f^ ^^J^«T-C-«pYES2-HIKl^K^#«pYES2f^K^m#i H&<D*fcW 

?uu^y\ H1#PS) O^^T^ii, pYES2-HIKl^K«{*^^^WIfi«^7K Lfc 
% (H5B) o 7;vy^-^v-;v^^i-^«i*^5ppmT^?pDL, 4 7ns?:*- 
25ppm-e^n L , ?no^ K**"* S tt 50npmt?<6^L fco * tz , pYES2-HIKl^K^m 
flc-CfeGALl promoterO^MflJ^#T-et±^Wlfi«^/P^^^^^ (7* - 9 2 i*) o 

4 *) t£=m<vy^~-y°<DMmtliM&<DM7 y7D^^rv5 K£*frLTttpYES 

ofco a±OJ:^:, pYES2-HIK1^5MSSI*T?GALl promoter <^«S*f^^##l 
ffiK, 3acD»J^M-r*SS14^#4-$tL^,^k^'b, iO«iSttJ±»XLfcHIKl^ J: 

[0 0 4 7] 

ratO*ISt*i#«S-Cffofcl|^ (*2) , pYES2^«3££l#OGALl promoter^mii 
^#-ei±^J<7)^^ (0, 25ppm7;Vv^^ V-;V, 25ppm-f *J* >, 25ppm^nn^ 

^) v Kfrfrt> h ■fmm<ntkHi&m*7f; t, ffif>fi:«FM i42. 2mmmm- %itz 0 p yes2-hiki 

mm<fc<Dm4t ttet/v}?$tt>b%: fritz fr, 25ppm 7 )V v t*V = ;V»T t? (44. 25Bf W 
, 25ppm-f 7ny*>MlT-ei43.12H#ra. 25ppm? n n * ^Ttli2. 90R#I«U k^fe 
**l*^WoS^W'B;T**MA htitz 0 
[0 0 4 8] 
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[£5 2] 







reagent 


doubling time* 


ATrf90H88 rr>YES21 




2. 17 ±0.05 




25ppm Fludioxonil 


2.25 ±0.06 


ATCC201388 [pYES2] 


25ppm Iprodione 


2.12±0.06 


ATCC201388 [pYES2] 


25ppm Chloroneb 


2. 17 ±0.08 


ATCC201388 [pYES2-HIKl] 




2.19 ±0.06 


ATCC201388 [pYES2-HIKl] 


25ppm Fludioxonil 


4.25 ±0.20 


ATCC201388 [pYES2-HIKl] 


25ppm Iprodione 


3.12±0.10 


ATCC201388 [pYES2-HIKl] 


25ppm Chloroneb 


2.90±0.11 


^average ± standard deviation 



(2 l )° ° wmmXLtzEIKUmmmxm^mmk (HK-H736V: 5' -CCTCGCTAACATGTCCGTCGA 
AATCCGCACACC-3' (K?U## 2 ) . HK-D1153E: 5' -GATGTGATCCTGATGGAGGTTCAAATGCCTGTC 
ATG-3' (Sa?lJ#-^3) ) U Mutan-Express Km kit KiDftJStfco 

^^tL<7)«SAHIKl^-pYES20BamHIf[5f5:^^ n--> - K * <9 , pYES2-hikl 
-H736V fc pYES2-h ikl-Dl 1 53E Sr fjs Jfc L o 

J#<?)iiJlliiffl<7)7°9^ 5 KpCLD-HOGlfcpCLD-SSKlfi. pCLl (Clontech) £HindIIlM 

^n-^W^^aM^L/Co HDG1I±5» -TTTAAGCTTATCGATTGAAGGAAATAAGAGGAAT 
AGC-3' (B?!!#-1M) £:5' -TTTAAGCTTGGGTGAGACAGCTATTTAGCAAGTTC-3 ' (B£^I#^ 5 ) 
•CiifBb, SSKlf±5' -TTTAAGCTTCCCACTGCTGGATCGACCATTC-3 ' (BB^I#*j6 ) 1 5'^-TTTAA 
GCTTTAGTTGCCAGTCAAGATTTCCC-3 ' (KfllflHg- 7 ) T^feLfco L3t«fc^^5E 

5 Hill i:U **!l«£te«>tt# i:nxfy>^rt- ■*? * ft J K * 

kl-H736V) ^tI$^l./:fcW^X? KpYES2-hikl-H736Vfc, kX*'^^^-^ 

«f I U<ft4J:^tfc^ (Hikl-Dl 153E) fcS&K ^ * 3 KpYES2-h 

ikl-D1153E^<«LT|Wim^ATCC201388»^#AL^ (H6A) 0 pYES2-HIKl «r * A L 
hf|& *9 , p YES2-hikl-H736V*X*fcpWS2-hikl-DU53E*X#ttv>i*tL^ 3tO*l 
(25ppm fludioxonil, 25ppm iprodione, 50ppm chloroneb) Kftt A/iflSStt*7pS& 
<&r) (H6B) > Wfym^F^r/tW^X^W^F^^M 
^^H«|j*SttO#^H«K»55t Stt* - fc**^«*L/So fc*5. pYES2-hikl-H736V#A* 
^|i||#jS^^^fefer^^*ia#»*^B*^* L;fc «» (0.5MNaCl 

m%m i ] 2 1 Hiki a &aiaR£tt<w-5- k ii#ftoHogi mapk^^-t * w^^-e 
(i) ^w^isv^r, os-it^7 7 5 u-ii^^y^^^-^TaE^tt, m&m® 

cOHogl MAP kinase*)**^ (T * tf©*fr&0s-2 (Zhang et al., 2002 Appl. En 
viron. Microbiol. 68:532-538.) T?, >f *V**> <*>*#0aml (Dixon et al., 1999 
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Plant Cell 11: 2045-2058.) ) £4r Lfc WfS3t^«v^T (H4) 0 

[0053] . 

v*co^\ Hikl^MJ/Wffl LT, tU3M*#WHogl MAP kinasefcM*«#fc3Sifc**SI«L 

^*^pYES2-HIKl^SALT, 
(H7A) o hogl^#M*fcssklgElM*-T?W:, pYES2-HIKl £ # A LX§&m*m M UTj> , »J 
(25ppm fludioxoniK 25ppm iprodione, 50ppm chloroneb) ^"t^lS^tt*^? 4** 
ofco stell3e**0»#ti»^a*4:ra#^. P YES2-HIK1*SXL"C|&^*SIS 

■f&b^ MM (25ppm fludioxoniK 25ppm iprodione, 50ppm chloroneb)_ £*H"&l6S 
tt*^Lfco pYES2SA*^iiv>i-^xO^^M^^i-^^14*7F$^^^^- 
fctf»«b % ti^<^*iWflRSttttHIKlW*fi&-C**ifc* , ^lft** L *o S*^ HiklOf&JjLte 
?S3tJ± (0.5MNaCl) iS^^t±J^e*#x.*^o^o_^±Ote*^^> Sskl fcHogltf*^ 



(2) t^Pif-eii, hogl^*|ctsskl^*-t:-pYES2-HIKl^#AL-C|lia^lfSLT 

tztbx^^m^^x^^o hogi^m^tsski^^^^tL^n, «o 

HOGl^S^^SSKlatfS^^SXL^^^^J^tt^llimi-S^^^ ris e^Ii^ 

2,fzib<DmWi*$fo?z (H7B) o 
[ 0 0 5 5 ] 

Wtftf>S£*ffi*M§<0 , 7 , 9.*3 KpCLD-HOGl hpCLD-SSKl(±> pCLl (Clontech) *HindIIIM 
<t L S SStM LtM L^pCLD^>HindIIIft;^^ATCC201388*fi*^HOGl^ S v>iiSSKl* 
^ n _ - ^ ^ & - fc ^ j; V) ffcjft b it o H0G1 tt 5 ' -TTTAAGCTTATCGATTGAAGGAAATAAGAGGAAT 
AGC-3' (mm^8) £5' -TTTAAGCTTGGGTGAGACAGCTATTTAGCAAGTTC-3' (E5II#* 9 ) 
■CJIMBU SSKli±5' -TTTAAGCTTCCCACTGCTGGATCGACCATTC-3^ (SB»^ 1 0) fc5' -TTT 
AAGCTTTAGTTGCCAGTCAAGATTTCCC-3 ' (@B?iJ#-^ 1 D "CfllhlLfco iiteLfcatfc^- 

[0 0 5 6] 

hogl^H** KpCLD-HOGl £ * A LHOGlitfS?- * §151 $ «J IfiStt** 

iffi ^l^lfLfco 4*3. (pCLD) ^Xl/;3>hn-;vtli 

[0 0 5 7] 

JSUKaag*^, Hogl MAPK&^L^ffi^f^t^H^^. SsklfcHogl^HikHCi 

[0 0 5 8] 

r###!l 2 1 Hikl fcYpdlOffiSf^JBOfMff 

CytoTrap XR library construction kit (Stratagene) v^T, CytoTrap two-hybrid 

# K & It & Sos* n ^Cdc250«{ST- CSEIStttl^X o /iH«cdc25H fc & * 

iffL, B^Ocdc2522H*ffi*i&U ftS. (37fl£) * i "5 (EB8A) 0 P 

Myr-HIKl iipMyr OSmalf KHIK1 cDNA^- & #H L ifc o pSos-YP 

Dli4SrfItSalI^M<bL^pSosicSmaItXhoI^'fbb^ATCC201388*a*OYPDl ; Sr^i- 
SitKi ») J&aSLfco pSos-Sskli4SrfItSalITM<kLfcpSos^SmaIfcXhoI^?I^L^A 



[0 0 5 4] 
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TCC201388«cS*OSSKl*aUS^*ii:tJ:»J#»Ufeo YPD1I*5' -TTTCCCGGGATATGTCTAC 
TATTCCCTCAGAAATC-3 ' (SS»^ 1 2 ) <h 5' -TTTCTCGAGTTATAGGTTTGTGTTGTAATATTTAGAT- 
3' (mm^l 3) "CilMHU SSKll±5' -TTTCCCGGGATATGCTCAATTCTGCGTTACTGTGG-3'__ ( 
@5^|J#^-14) t5' -TTTCTCGAGTCACAATTCTATTTGAGTGGGCG-3 ' (@B^J#-^ 1 5 ) ^ifteL 
fco HtWL^it^ ^^^AoTV^v^fc^DNA^SB^iJ^^J; ijffiBUfc 

[0 0 5 9] 

T-co^fYpdl^Sskl t OF^^ffiS^il £yeast two-hybrid system (H8A^#3|S|- 1 
hs) T-^jfbfCo $y^f At'fflv^S. cerevisiae cdc25H*{iCDC25mfc?-<7)^»$ 
Sgg^KJ: «i& (37° C) t ttRasif ttlbt I 4 C4f 1 1 1\ ff®M.mo 

25° C-CSi&W-C^&o f 5 'J ^ V yf^^t^i:©^^ >^^S> » 

(bait) £thSos (^©<^)Cdc250**n^) t<Df&&?>J*?M£L"Cf&&2 J &2>o 9 

mzWft U Ras^^St4jt LT37° CC & cdc25H«c**^WT?t? 

[0 0 6 0] 

££-Ci±»£Ypdl (pSos-YPDl-eftiS) fcSskl (pSos-SSKl-C^il) tLt, 9-Vv 
V <D 4 ^^%mm OHikl (pMyr-HIKl-C^JJ) j^^"** *»*##f Lfc (®8B) 

ositive control O^^fr-t" (pSos-MAFB + pMyr-MAFB) t fflSfpJl £tk£ ^negative 
control W|L*^^^ (pSos-Coll + pMyr-MAFB) T-ti^£WP.E«# c M£> h fttz Q 37° C 
positive control (D$L&^fo^X li&ifiPMft h ft, negative control^itl.^*? 

OJiYpdl^ 0 (pSos-YPDl + pMyr-HIKl) , Sskl t SiffiEfPffl tz (pSos-SS 

Kl + pMyr-HIKl) 0 Ypdl<0*"Tfc *>1**»t~37° C-CO^tim* <b Jxfctf* (pSos-YP 

Dl + pMyr) , Z\ ^iiYpdlO®#<7)S#l*ltr^ffi5:#ffi^ffi^* * §Gft#SWft*#^Sln 

i (d3. 4) twffisf^ffl^j:&i<z)fc#x.e)fL* 0 mmmmmzte^ 

X, ^^V^t»^m^Hikl(im^©^Ypdl^^Lr»MStt^##LTV^-BTfgtt^ 

[mm-hWflJfflBXfltt] 
[0 0 6 1 ] 

[0 0 6 2] 

[EI 2 ] a^t'J TSMtft^ t^.f-v>^r^--IfOfE^I2Io 
MfeZit&Mft^mWrif Lfz 0 Tj]'^sU^<D9 y^9Kxm^zx^x^^<Diim 

m<D 9>^9^tm & %> i^mw^^u £ fix v> % ^-e* & o 

I® 5 ] >f *V*fc *>«^HIKl^SAL/cffi^WO»J^Sfmitfe^: : A. HIK1 
£ GAL1 7° n «t - ^ - ^) ft U#p T z\ttfX%& K£ mn iciALT 

, ^lfiMT^«l^lJ^O!iStt**^o IB. ^TO^iJ^^tfgOmmS^V- b 
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#11 2 0 0 4 



-061273 



^<~-J : 12/E 



±iz, h<n±mzi±pYES2-mKizmxLtzmmm&mmwt, TKK{i P YES2& 

iALf;iftt (rr^htt-^) , ^ti-Tti^mm^Pf "Tr C&^fblO 7 , 10\ 10 5 , 
10 4 /ml) 5ml-fof®Tm30° Ct?60l$Wi&ag Lfco &y°l"-b£t), ^V-Fr^; 
•> S Gi&itlico^ FLudioxonil, Iprodine, Chloroneb, Xi±Cycloheximide^ ? ^t)P $ 
iiX^2> a mMi&mt, FLudioxonil, Iprodine, ^.CFChloroneb^ov^Tti, H:±K 
<D7°U- h^5ppnu 2Jti07°l^- b^25ppm, It, Iprodine^ ^Chloroneb^ov^ 
Tfi, 3KB^50ppnu 4 Kg7$ ? 100ppml?&;g> o Cycloheximide^ov^Tfi, 0.25ppm 
T\ 2 4 0B#Fb^«L7^o 
[ HI 6 ] HIK1 ti^ MMm^ t \L 7 V y * ± - -if K ^ -< > t V 7s *° > X V ^ a V 

- ^ - K ^ 4 y <D^m : A. 1 7 v? > 3r j- - -If K 4 y L & V>Hikl-H736V& 

&^i±u7tfy7i/3?^u-? - j y tmm l & v^Hiki-Dii53E mji-t & mn 

£fisj&L£ 0 IB. #a^^J*^-tf90mm@^W- >_L^ N ft_tK ^ JipYES2 £ 2» A L 
£ IWttM ft, ± ^ h 2 K i iipYES2 - HIK1 £ iA L £ $u ± ^ 
<b 3 Kg £lipYES2-hikl-H736V*:2*A L£@|NIMfflJMM, ttTK^f±pYES2-hikl-D 
1153E*^AL^P©jffljajg?8B^-?-tL^=Sr9imMfiS-e C£^"blO\ 10 6 , 10\ 10 4 / 
ml) 5ml-rofiTft30° Ce72B#^# Lfz 0 h tcfi, £(7>7°V-h^ 

<bJUl^, S GJt^cO^-, 2 5ppmFludioxoniU 25ppm Iprodione, 50ppm Chloroneb, 
3Ui0.5M NaCl bt?:Z> £. n teMMtf^Z tlX v><& 0 
I@7] ^»MS14tSSKltH0Glco^-4ft : A. ssklgg^thoglgE^-e 

K#> ib , Ml/', (ft±K) a > > n - ;v^^ P YES2-HIKl £*A LfzMmMMWL, 

(2 Kg) hogl^*^ P YES2-HIKl^^AL^«!l^^ (3KB) ssklgglM* 
KpYES2-HIKl£SAL*:ttil«$u (4 Kg) stell^^^pYES2-HIKl^*A 
L £*HMii$U ( 5 K g ) 3>hn- ;i/gH$ ^ P YES2 £ MX L ( 6 

Kg) hogl^^HpYES2-HIKl«r^AL7tjffl|&3K»tK, (7 Kg) ssklggHJfcfcpYE 
S2-HIKl&&ALfc8BJM8li8U XJ± (STK) stell^M*^ p YES2-HIKl*^A L 
^^M^^^-tL-rtL^gmmrai^-e 10\ 10\ 10 5 , 10 4 /ml) 5ml-foiftTft 

30° C-C60^W (NaCltf>*9 6B#W) i§#L^ 0 &<DZ?V- Yfrbm^ #7° 

1/- YKii, S G^ife^^, 2 5ppm Fludioxonil, 25ppm Iprodione, 50ppm Chloro 
neb, XJ40.5M NaCli:&& J; tzMMtf^ZtiX^Z> 0 : B. sskl^H*i:hogl^ 

o &WMn*^tf90wm-?V~ h±K, ±K^<bJHMt3, (S±K) hogli?H$UcpCL 
A-HOGl35.t>pYES2-HIKl^^AL^«M^^ ( 2 Kg) hogl^M^iCpCLDA^^ 
pYES2-HIKlS:^|AL^*HI&jgi5^ (3 Kg) 8sklgg^tCpCLD-SSKlSO f pYES2-H 
IKl^^At^lfflflgM^-m, Xt± (*TK) sskl^^^^pCLDXO f pYES2-HIKl«r^A 
Lfc|fflM-^«tL^^9mmF H 1Pl-e te^^lO 7 , 10 6 , 10\ 10 4 /ml) 5mlfST^30 
° (NaClO.^9 6 WW) ^*L^ e h ^ibjlll^, 

— S Gi&ifecOc^., 2 5ppm FludioxoniK 25ppm Iprodione, 50ppm Chlorone 
K Xf±0.5M NaCl t tzh «t ^ tLTV^ 0 

[08] ^^v^*,^®OHikltm^^#c7)Ypdli:Offi5f1s^ A. CytoTrap two-h 
ybrid^systemcom^o b tM (bait) O^^ffiSfP^^ ^» hhSos^iiail 

^ LRas ^ YS'tt-fh L T , cdc25H*^37° CX i> & W § ^ i v K % & 0 iitli, 
fficoYpdl^.^v^iSskl^^-r^ hOHikl^ TAv>o<^ifd^J ^^/co B. Hi 

kitYpdioffisf^o mmmmwL (-&^hio\ iok io\ io 4 md zsmmT®.* 

M"ti<DUmX5 B TO* L^o 
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SEQUENCE LISTING 

<110> Method for screening of filamentous fungus-specif ic antimicrobial agents a 
nd kit for the screening 

<120> RIKEN 

<130> RJH15-213 

<140> 
<141> 

<160> 16 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 5457 
<212> DNA 

<213> Magnaporthe grisea 

<400> 1 , , , n 

taattttcca tccccctcgt gtcgccttcg cgcctactta ccgacttacc gc cttctcgc 60 
tgattgagcc acggagaggc aattgggctt gggggcgcta ttttttattt tcttattact 120 
attctttttt tttgaatctt taccaacctt ccttggctgg tttacttcct cgtctttaca 180 
ctgcaacagt agcacgccat ccgaccagcg acaacaatct ccaaccctcc ccagagccac 240 
ccaatcaacc aacaagcttg gttctccacg accacagcaa tcctttgatt ccctgtcgcg 300 
cccgctaacc tcatgaattc ctaagccgac ctggatcaat ccaacgcctg cttcggtgtt 360 
tagggcagct gccgactttt tttttcttct acatatatat tttcaaatcg tcctatattt 420 
gaccgtcggc cgagttccga cacccgccac gcgcatcatg gcggacgcgg cgactctggc 480 
agctgtcgct gcgattgtgg agaatatcgc taccaactcg ggggcccctg gaaaaaatgc 540 
ttcatttcgc tccagtacct atgtccagct tcccggtccg gaatccgacg agaagaaaca 600 
gctcgagcgc gagcttgccg ccctggtgat aagggtacag cagctcgaaa cccgtgccaa 660 
cgcggctcct gctacaatat tccccgacac acccaacgaa actgcacatt cactctttgg 72U 
cgatgatagc tcgtccccta ccagttcgag ctcaggccgg gagcctaaac gactgaagtc 780 
ggcatccagc acaacgagga atggtttcac tacggacggt cgtccatcaa agctcaacgc 840 
aatcaccgat gaggagctcg aaggcttgcg cgaacatgtt gacggccagt cccggctgct 900 
cgacagccaa agggccgagc tggacggcgt caatgcccaa ctcttggagc agaagcagct 960 
gcaagagcgc gcccttgcca taatcgagca ggaacgtgta gccactttgg agagagagct 1020 
atggaaacat caaaaggcca acgaggcctt ccagaaggct ctccgggaga ttggatcgat 1080 
agtgaccgct gcagcccggg gtgacctctc taagagggtc aagataaacc cgattgagat 1140 
ggaccctgaa atcaccacat tcaagaggac catgaacgcc atgatggatc aacttggcgt 1200 
cttctctagt gaagtctcgc gagtggcaag agaggtcggc accgagggca tattaggtgg 1260 
acaggcccag atcgagggag tggacggcac gtggaaagaa ctgacggaca atggtacggt 1320 
cgaaacgctg ctcatcacct ctcctatcca taactaccac cgcagatgct aacattgata 1380 
ctttcataca gtcaacgtca tggcgcagaa cctgaccgac caagtccgcg aaatcgcctc 1440 
agtcactaca gctgtggccc acggagattt gacccaaaag attgagagtg cggccaaggg 1500 
agaaatccta cagcttcaac aaactataaa taccatggtg gaccaactac gcacatttgc 1560 
ttcagaggtt acccgtgtcg cccgtgacgt cggaaccgag ggaatgctcg gcgggcaggc 16ZU 
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tgacgttgaa ggggtcaagg gcatgtggaa tgagctgacg gtcaacgtca acgccatggc 1680 
caacaattta acaacccaag tgcgcgacat catcaacgtt accacagccg tcgcaaaggg 1740 
agatcttaca caaaaggtgc aggcggaatg tcgcggcgag atttttgagc tcaagaacac 1800 
gatcaattcc atggtggacc agctgcagca atttgctcgc gaggttacca agatcgccag 1860 
agaggttggt accgaaggac ggctgggcgg ccaagcaact gttcacgatg tacagggaac 1920 
ttggcgagat ctcacagaaa acgtgaacgg aatggctatg aatctcacca cacaagtacg 1980 
agagatagcc aatgttacca gtgccgtcgc tgcaggcgac ctatccaaga agatcagggt 2040 
agaggtcaag ggcgagattc tggacctcaa aaataccatc aacaccatgg ttgaccgcct 2100 
cggaactttc gccttcgaag tcagcaaagt agcccgagcc gtcggcacag atggcactct 2160 
tggtggtcag gctcaagttg agaatgtgga gggcaaatgg aaagacctca ccgaaaacgt 2220 
caacaccatg gcgtcaaacc tcacttctca ggtaagcgga ccttatccac tggattggac 2280 
tggtggcttt tcctctgaat tcagccctat tgtaaatcaa tgtatgcacc agtgtgcatg 2340 
ttctgcaggg cctgctgtgt gtgcgtcgcc agctgttttg gagacgctgg gcgcatcccg 2400 
gcgtgcgctt gcattttgtc aaccaaattt gtctgcacat tgatgcatag cgagcacgtg 2460 
ctaatttttg gccgggtctt ataggtcagg ggaatatcaa ccgtgacaca agccatcgcg 2520 
aacggtgaca tgagccgaaa gatcgacgtg gaagccaagg gcgagatact aatcctcaag 2580 
gaaactatca acaacatggt tgatcgtctg tcgatattct gcaatgaagt acaacgagtc 2640 
gcaaaagatg taggcgttga tggcattatg gggggacaag ccgacgttgc aggtctcaag 2700 
gggcgatgga aggagattac caccgatgtc aacaccatgg ccaacaatct tgtaagtgct 2760 
ggaagatctc aaacaacggg aaactcaagc cagtgctaac ctaatccgca gacggcgcaa 2820 
gtacgcgctt tcggagatat aaccaatgcc gctaccgacg gagacttcac caagctggtc 2880 
gaggttgagg cgtcgggcga aatggacgaa ctgaagcgca agatcaatca aatggtctac 2940 
aatctccgag acagtatcca aagaaacacg caagcaagag aagccgcaga attggccaac 3000 
aagacgaagt cggagttcct cgctaacatg tcccacgaaa tccgcacacc catgaacggt 3060 
atcatcggca tgacacaact tactcttgat acagatttga cgcaatacca acgcgaaatg 3120 
ctcaacattg tcaacaatct cgccatgagt ctgctcacca ttatcgacga catcctcgat 3180 
ctgtcaaaga ttgaggctaa gcggatggtt atcgaggaga ttccatacac gttacgagga 3240 
acggtcttca acgcactgaa gactttggcg gtcaaggcga acgacaagtt tttggatctc 3300 
acgtaccgtg tggacagctc agttcctgac cacgtcatcg gtgactcgtt ccgtctgcgc 3360 
cagattatcc tgaacctggt tggcaatgcc atcaaattca ccgagcatgg agaggtcagc 3420 
cttactatcc agaagggcaa cgacgtgacg tgcctgccaa acgagtacat gatcgaattt 3480 
gtcgtgtcgg acacgggcat aggaattcca acggacaaac tgggtctcat cttcgacaca 3540 
ttccagcagg ctgatggatc catgacacgc aagtttggcg gaaccgggct tggtctgtct 3600 
atttccaaga ggctcgtcaa cctcatgggc ggtgacgtgt gggtcaagtc acaatacggc 3660 
aagggcagct cgttctactt cacttgtcgt gtccgcctcg ccgacgtgga tatctcactc 3720 
atcaggaagc agctgaagcc ttacaaggga caccaggtcc tgttcatcga taagggcaag 3780 
actggacacg ggcccgaggt ggggcagatg ctcggccagc tgggtttggt gcccatcgtg 3840 
ctggaatccg agcaaaatca caccctgacg cgggtgcgcg gcaaggaatg tccctacgac 3900 
gtgatagttg tcgactcaat cgacacagcc cggcgcctga gaggaattga cgacttcaag 3960 
tatctgccca tcgttctcct ggcgccaact gtccacgtca gcctgaaatc ctgcttggac 4020 
ttgggtatta cctcgtatat gacgatgccc tgcaagctca tcgacctcgg caatggtatg 4080 
gttcccgctc ttgagaaccg tgccacacca tcactatcag acaacactaa gtcgttcgaa 4140 
attctgctgg ccgaggacaa caccgtcaac cagcgcctgg ccgttaagat tcttgaaaag 4200 
tacaaccacg ttgtgacggt agtcagcaac ggtgctgaag ctcttgaagc tgtcaaggat 4260 
aacaaatacg atgtgatcct gatggatgtt caaatgcctg tcatggtaag ttgatactcc 4320 
ctcgtacata ttccatgatc ctccgttccc gacccgccag atagtctcga taagttccaa 4380 
tactaatacg ttgcaacatt aatagggtgg atttgaggcg acggcaaaga ttcgtgaata 4440 
cgagcgcagc ctgggcacac agaggacacc aatcatcgcg cttaccgctc acgcaatgat 4500 
gggcgaccgt gagaagtgta tcgaggccca gatggacgag tacctgtcga agcctctgca 4560 
gcagaaccac ttgatacaaa caattctcaa gtgtgcaacg ctgggtggcg ccttgttgga 4620 
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acaaaatcgt gagcgcgagc ttgaactagc aaggcatgcc gaacacaaag gaggactgtc 4680 
tacggacccg gcgagggcat cgtcggtaat gcgtccgcca ctacaccacc gaccggtgac 4740 
tacagccgag tcgctttctg gtggcgccga aagcccctcg ttgatggcaa atgacggcga 4800 
agatccaata caaagggcac gtagcagtct ctctgaacca ggatgcctat aaggctgaca 4860 
gctctggcct cctcgcactt gagggcgagc ctgaacattt gtagcttctc ttacgatcct 4920 
tgagcgcata gatcactgct gcctttttgt aacagccagc gcgatgacga tgttttcaac 4980 
agcctatact tttacctata ccacaaacgc atacgattat cccggtgtac ttctgtctat 5040 
tccctaggag tctgggaggt tacattttgt tctagtcatt aatgggtcga tggccaactg 5100 
gttttggcca caacgcatca aaaccaaacc agttctgtca tcactgacct tttgttccat 5160 
gtcggtaatg tcttcattaa tattgttact tttgcgggtc tgggtctgct tttacgatgg 5220 
atacatcggg ggaacaattt ctttcttctt gttttgttgg atatttgtgg tagtttctag 5280 
atatctgtcg aactacggga aggtgtggag agtgcattaa gaggcggcgc agttgttgtg 5340 
atcttgacac cccgagatga ccacagtcaa cccaatgaat aacacaaaat atacaactct 5400 
ctatgtcagt agaccaaata cgtattcgtt gtgttagtgt ttagcgcaag ggaaacc 5457 



<210> 2 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
<400> 2 

cctcgctaac atgtccgtcg aaatccgcac acc 



<210> 3 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
<400> 3 

gatgtgatcc tgatggaggt tcaaatgcct gtcatg 



<210> 4 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
<400> 4 

tttaagctta tcgattgaag gaaataagag gaatagc 37 
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<210> 5 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
<400> 5 

tttaagcttg ggtgagacag ctatttagca agttc 35 



<210> 6 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
<400> 6 

tttaagcttc ccactgctgg atcgaccatt c 31 



<210> 7 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
<400> 7 

tttaagcttt agttgccagt caagatttcc c 31 



<210> 8 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
<400> 8 

tttaagctta tcgattgaag gaaataagag gaatagc 37 
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<210> 9 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 



: 5/ 



<400> 9 35 
tttaagcttg ggtgagacag ctatttagca agttc 



<210> 10 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence. 

<400> 10 31 
tttaagcttc ccactgctgg atcgaccatt c 



<210> 11 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence. 

<400> 11 31 
tttaagcttt agttgccagt caagatttcc c 



<210> 12 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence. 

<400> 12 o 5 
tttcccggga tatgtctact attccctcag aaatc 



<210> 13 
<211> 37 



ffifE#2 005-3030862 



H2 0 0 4-0 6 1 2 7 3 : 6/ 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

<400> 13 o 7 
tttctcgagt tataggtttg tgttgtaata tttagat 



<210> 14 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

<400> 14 35 
tttcccggga tatgctcaat tctgcgttac tgtgg 



<210> 15 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

<400> 15 oo 
tttctcgagt cacaattcta tttgagtggg eg 



<210> 16 

<211> 1307 

<212> PRT 

<213> Magnaporthe grisea 

<400> 16 

Met Ala Asp Ala Ala Thr Leu Ala Ala Val Ala Ala He Val Glu Asn 
1 5 10 15 

He Ala Thr Asn Ser Gly Ala Pro Gly Lys Asn Ala Ser Phe Arg Ser 
20 25 30 
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Ser Thr Tyr Val Gin Leu Pro Gly Pro Glu Ser Asp Glu Lys Lys Gin 
35 40 45 
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Leu Glu Arg Glu Leu Ala Ala Leu Val He Arg Val Gin Gin Leu Glu 
50 ~ 55 60 



Thr Arg Ala Asn Ala Ala Pro Ala Thr He Phe Pro Asp Thr Pro Asn 

75 80 



65 



70 



Glu Thr Ala His Ser Leu Phe Gly Asp Asp Ser Ser Ser Pro Thr Ser 
85 90 95 

Ser Ser Ser Gly Arg Glu Pro Lys Arg Leu Lys Ser Ala Ser Ser Thr 
100 105 HO 



Thr Arg Asn Gly Phe Thr Thr Asp Gly Arg Pro Ser Lys Leu Asn Ala 



115 



120 



125 



He Thr Asp Glu Glu Leu Glu Gly Leu Arg Glu His Val Asp Gly Gin 
130 ' 135 140 



Ser Arg Leu Leu Asp Ser Gin Arg Ala Glu Leu Asp Gly Val Asn Ala 
-~ 155 160 



145 



■ 150 



Gin Leu Leu Glu Gin Lys Gin Leu Gin Glu Arg Ala Leu Ala lie He 
165 170 175 



Glu Gin Glu Arg Val Ala Thr Leu Glu Arg Glu Leu Trp Lys His Gin 
180 185 190 

Lys Ala Asn Glu Ala Phe Gin Lys Ala Leu Arg Glu He Gly Ser He 
195 200 205 

Val Thr Ala Ala Ala Arg Gly Asp Leu Ser Lys Arg Val Lys He Asn 
210 215 220 



Pro He Glu Met Asp Pro Glu He Thr Thr Phe Lys Arg Thr Met Asn 

230 235 240 
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Ala Met Met Asp Gin Leu Gly Val Phe Ser Ser Glu Val Ser Arg Val 
245 250 255 



Ala Arg Glu Val Gly Thr Glu Gly He Leu Gly Gly Gin Ala Gin He 
260 265 270 



Glu Gly Val Asp Gly Thr Trp Lys Glu Leu Thr Asp Asn Val Asn Val 
275 ' 280 285 

Met Ala Gin Asn Leu Thr Asp Gin Val Arg Glu He Ala Ser Val Thr 
290 295 300 



Thr Ala Val Ala His Gly Asp Leu Thr Gin Lys He Glu Ser Ala Ala 
305 310 315 320 



Lvs Gly Glu He Leu Gin Leu Gin Gin Thr He Asn Thr Met Val Asp 
325 330 335 



Gin Leu Arg Thr Phe Ala Ser Glu Val Thr Arg Val Ala Arg Asp Val 
340 345 350 



Gly Thr Glu Gly Met Leu Gly Gly Gin Ala Asp Val Glu Gly Val Lys 
355 J 360 365 



Gly Met Trp Asn Glu Leu Thr Val Asn Val Asn Ala Met Ala Asn Asn 
370 375 380 



Leu Thr Thr Gin Val Arg Asp He He Asn Val Thr Thr Ala Val Ala 
385 390 395 400 



Lys Gly Asp Leu Thr Gin Lys Val Gin Ala Glu Cys Arg Gly Glu He 
405 410 415 



Phe Glu Leu Lys Asn Thr He Asn Ser Met Val Asp. -Gin Leu Gin Gin 
420 425 . .430 
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Phe Ala Arg Glu Val Thr Lys He Ala Arg Glu Val Gly Thr Glu Gly 
435 440 445 



Arg Leu Gly Gly Gin Ala Thr Val His Asp Val Gin Gly Thr Trp Arg 
450 455 460 



Asp Leu Thr Glu Asn Val Asn Gly Met Ala Met Asn Leu Thr Thr Gin 
465 470 475 480 



Val Arg Glu He Ala Asn Val Thr Ser Ala Val Ala Ala Gly Asp Leu 
485 490 495 



Ser Lys Lys He Arg Val Glu Val Lys Gly Glu He Leu Asp Leu Lys 
500 505 510 



Asn Thr He Asn Thr Met Val Asp Arg Leu Gly Thr Phe Ala Phe Glu 
515 520 525 



Val Ser Lys Val Ala Arg Ala Val Gly Thr Asp Gly Thr Leu Gly Gly 
530 535 540 



Gin Ala Gin Val Glu Asn Val Glu Gly Lys Trp Lys Asp Leu Thr Glu 
545 550 555 560 



Asn Val Asn Thr Met Ala Ser Asn Leu Thr Ser Gin Val Arg Gly He 
565 570 575 



Ser Thr Val Thr Gin Ala He Ala Asn Gly Asp Met Ser Arg Lys He 
580 585 590 



Asp Val Glu Ala Lys Gly Glu He Leu He Leu Lys Glu Thr He Asn 
595 600 605 



Asn Met Val Asp Arg Leu Ser He Phe Cys Asn Glu Val Gin Arg Val 
610 615 620 



Ala Lys Asp Val Gly Val Asp Gly He Met Gly Gly Gin Ala Asp Val 
625 630 635 640 
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Ala Gly Leu Lys Gly Arg Trp Lys Glu He Thr Thr Asp Val Asn Thr 
645 650 655 



Met Ala Asn Asn Leu Thr Ala Gin Val Arg Ala Phe Gly Asp He Thr 
660 665 670 



Asn Ala Ala Thr Asp Gly Asp Phe Thr Lys Leu Val Glu Val Glu Ala 
675 680 685 

Ser Gly Glu Met Asp Glu Leu Lys Arg Lys He Asn Gin Met Val Tyr 
690 695 700 



Asn Leu Arg Asp Ser He Gin Arg Asn Thr Gin Ala Arg Glu Ala Ala 
705 ~ 710 715 720 



Glu Leu Ala Asn Lys Thr Lys Ser Glu Phe Leu Ala Asn Met Ser His 
725 730 735 

Glu He Arg Thr Pro Met Asn Gly He He Gly Met Thr Gin Leu Thr 
740 745 750 

Leu Asp Thr Asp Leu Thr Gin Tyr Gin Arg Glu Met Leu Asn He Val 
755 760 765 

Asn Asn Leu Ala Met Ser Leu Leu Thr He He Asp Asp He Leu Asp 
770 775 780 

Leu Ser Lys He Glu Ala Lys Arg Met Val He Glu Glu He Pro Tyr 
785 790 795 800 

Thr Leu Arg Gly Thr Val Phe Asn Ala Leu Lys Thr Leu Ala Val Lys 
805 810 815 



Ala Asn Asp Lys Phe Leu Asp Leu Thr Tyr Arg Val Asp Ser Ser Val 
820 825 830 
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Pro Asp His Val He Gly Asp Ser Phe Arg Leu Arg Gin He He Leu 
835 840 845 

Asn Leu Val Gly Asn Ala He Lys Phe Thr Glu His Gly Glu Val Ser 
850 855 860 

Leu Thr He Gin Lys Gly Asn Asp Val Thr Cys Leu Pro Asn Glu Tyr 
865 870 875 880 

Met He Glu Phe Val Val Ser Asp Thr Gly He Gly He Pro Thr Asp 
885 890 895 



11/ 



Lys Leu Gly Leu He Phe Asp Thr Phe Gin Gin Ala Asp Gly Ser Met 
900 905 910 



Thr Arg Lys Phe Gly Gly Thr Gly Leu Gly Leu Ser He Ser Lys Arg 
915 920 925 

Leu Val Asn Leu Met Gly Gly Asp Val Trp Val Lys Ser Gin Tyr Gly 
930 935 940 

Lys Gly Ser Ser Phe Tyr Phe Thr Cys Arg Val Arg Leu Ala Asp Val 
945 " 950 955 960 



Asp He Ser Leu He Arg Lys Gin Leu Lys Pro Tyr Lys Gly His Gin 
965 970 975 



Val Leu Phe He Asp Lys Gly Lys Thr Gly His Gly Pro Glu Val Gly 
980 985 990 

Gin Met Leu Gly Gin Leu Gly Leu Val Pro He Val Leu Glu Ser Glu 
995 1000 1005 



Gin Asn His Thr Leu Thr Arg Val Arg Gly Lys Glu Cys Pro Tyr 
1010 1015 1020 



Asp Val He Val Val Asp Ser He Asp Thr Ala Arg Arg Leu Arg 
1025 1030 1035 
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Gly He Asp Asp Phe Lys Tyr Leu Pro He Val Leu Leu Ala Pro 
1040 1045 1050 

Thr Val His Val Ser Leu Lys Ser Cys Leu Asp Leu Gly He Thr 
1055 1060 1065 

Ser Tyr Met Thr Met Pro Cys Lys Leu He Asp Leu Gly Asn Gly 
1070 1075 1080 

Met Val Pro Ala Leu Glu Asn Arg Ala Thr Pro Ser Leu Ser Asp 
1085 1090 1095 

Asn Thr Lys Ser Phe Glu He Leu Leu Ala Glu Asp Asn Thr Val 
1100 " H05 1110 

Asn Gin Arg Leu Ala Val Lys He Leu Glu Lys Tyr Asn His Val 
1115 1120 1125 

Val Thr Val Val Ser Asn Gly Ala Glu Ala Leu Glu Ala Val Lys 
1130 H35 1140 

Asp Asn Lys Tyr Asp Val He Leu Met Asp Val Gin Met Pro Val 
1145 H50 1155 

Met Gly Gly Phe Glu Ala Thr Ala Lys He Arg Glu Tyr Glu Arg 
1160 H65 1170 

Ser Leu Gly Thr Gin Arg Thr Pro He He Ala Leu Thr Ala His 
1175 1180 1185 

Ala Met Met Gly Asp Arg Glu Lys Cys He Glu Ala Gin Met Asp 
1190 1195 1200 



Glu Tyr Leu Ser Lys Pro Leu Gin Gin Asn His Leu He Gin Thr 
1205 1210 1215 
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He Leu Lys Cys Ala Thr Leu Gly Gly Ala Leu Leu Glu Gin Asn 
1220 1225 1230 



Arg Glu Arg Glu Leu Glu Leu Ala Arg His Ala Glu His Lys Gly 
1235 1240 1245 



Gly Leu Ser Thr Asp Pro Ala Arg Ala Ser Ser Val Met Arg Pro 
1250 1255 1260 

Pro Leu His His Arg Pro Val Thr Thr Ala Glu Ser Leu Ser Gly 
1265 1270 1275 



Gly Ala Glu Ser Pro Ser Leu Met Ala Asn Asp Gly Glu Asp Pro 
1280 1285 1290 



He Gin Arg Ala Arg Ser Ser Leu Ser Glu Pro Gly Cys Leu 
1295 1300 1305 



ffifiE# 2005-3030862 



12004-061273 



s*—*j : 1/ 



mm 

i] 



Phenylpyrroles 





Fludioxonil 



Fenpiclonil 



^icarboximides o v coNHCH(CH 3 ) 2 o, 

Ck. ^ / ck / ^ 







CI 



Iprodione 

mmm. mmm, mm 



Vinclozolin 



Aromatic hydrocarbons CI 




,OMe 



MeO 




CI 

Chtoroneb 
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[12] 



r 




output 
signal 



/ ' — \y ^^v" ^^putpu 

'signal (pf^\ ® ® ® /' 



<01Sb2> effector domain 

HK: histidine kinase 

RR: response regulator 

HHK: hybrid-type histidine kinase 

HPt: histidine containing phospho-transfer protein 
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uia-.->> + 4- h? 1 1 1 1 1 1 ': 1 — 



92 aa repeats 



tX^^>=lr^" — "if (Slnl) TMR TMR — -* 

IH I histidine kinase domain 
CjTlD response regulator domain 
TMR: transmembrane region 
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Signal 

Receptor/ 
Sensor 



His-containing 
phosphotransfer 



Response 
Regulator 



MAPKKK 

MAPKK 
MAP kinase 



S. cerevisiae 

— — — — — — — —— — 

high osmolarity 



Sho1 



i 



Sln1 

I 

Ypd1 

Ssk1 I 
Ssk2 



Ssk22 



Ste11 



N. crassa 



Pbs2 
Hog1 

I 

adaptation to 
high osmolarity 
(glycerol accumulation) 



r 



fungicides 

high osmolarity 



I 



Os-1 (NcSln1)(NcSho1) 
(NcYpdl) 
(NcSskl) 

Os-4 (NcSte11) 

I 

Os-5 

Os-2 

adaptation to 
high osmolarity 
(glycerol accumulation) 

sensitivity to 
fungicides 

(glycerol accumulation) 
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CO 

to 

rs 
m 



if) 

CO 
CD 
CL 

(D 
i_ 

CO 
03 

CM 

o> 



LU 



Ctf 

z: 



if 



liiliiill iflil 



1 



1 




c 
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S 

Q. 



sr, •xnmPm8a^i%^w^r~& 
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[HI 8] 

A 



cell membrane 



myristylation signal 



B 




C target ) 
Hik1 



Ypd1, Ssk1 



GDP 



I' 




Ras 



GTP 
growth at 37°C 



25°C 



pSos 


+ pMyr-HIK1 


pSos-SSK1 


+ pMyr-HIK1 


pSos-YPD1 


+ pMyr-HIK1 


pSos 


+ pMyr 


pSos~SSK1 


+ pMyr 


pSos-YPD1 


+ pMyr 


pSos-MAFB + pMyr-MAFB 
(positive control) 

pSos~Col1 + pMyr-MAFB 
(negative control) 





Mm . 

' ? . .(*,., ...... • » . . . », 




-f*U Hikl tl±S^#«OYpdl <hffiS#ffl 

A. CytoTrap two-hybrid system CDttS. * — V V h t li (bait) CO HTffiStf* *« * * i hSos 
*««UBKC»fr b Ras SfiHtflS UT, cdc25H 37°C TfetfTf 5 «fc 5 C H 
"TrteU ffl© Ypdl &3V>teSskl I'^-^ry hCDHikl # r^O<^£^^J 

B. Hikl <fc Ypdl ©ffiEflUH. M1MWMK Cfc*»& 10 7 , 10 6 , 10 5 > 10 4 /ml) % 5pJ vlT^ 
**v£ft<Z>»flET 5 Blfflig£Lfc. 



ffiiE# 2005-3030862 



12004-06 1273 



1/E 



^ -5) o 



ffi®E# 2005-3030862 



mm 2004-061273 

m m a m m m » 



— V 



4§- [503359821] 
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